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(54) [Sg(Pi©£*M ^WSffV-imiK, 
(57) [£*]] 

[KB] »!»^y/i'T>'*a«:3B^i-5-i:©ftv^ 

[ftlft^Hk] n-InPlSl±l:n-InP/<y7 
712, GR I N — S CH-MQWStti 3 , p-In 
P^^— tM4*s=aS*^*o n-InP/<y77|2 
<D_baS^ltg. GR I N— S CH — MQWSttiS 3 jo it/ 
p- I nP^-tl4l:BSILtp- InP^y* 
y^i8, n-InP^Dy^S9i5ag$iX5, 
p- I nP^-ti4tn- I 

±|C P -InP^7yKi6, p-GalnAsP^y 
**hJ|7, pWtMlO&l&M&tl* n-InP|| 
lClIKBnilll l^BHS^S, p-InP* 
4 tcta*f«HF- 1 3#gEg£ft, K 




7 p^alnAsP3>*? hi 
6 p-lnPf 7» KJB 
9 n-lnP7CI 

n-tnP/<?77| 



11 n 



GRIN-SCH-MC1WS14JI 



[#fFft*©S£[a] 

Kft-f SMSMfi* 5 1 0 d BKTtfcSM*- K©# 
©#&#1 0#W±#£1-5ft&Iim-6C,k£#|ft<t 

otM^nSMI^^^ h/K^oV^T, -2 0d 

B©^7-f * w</Wc33H- 5 RMS &©;*'<* h/HSi* 

0. 7nmfit±i:*S3t«:««-f-5IiH»r«Hf-«r#ifc- 

Stlh fiEU- «©R«$ffifcRttbftfc&2K*H8i 30 

oTjgj*3*ia»«ttft*'<* h/w^o^x. -2 0d 

B©^7-Y^ W;v{^*Jtt5RMS*fe©^^^ h/HB# 

1 . 0 nm£l±i:fc5ftfca!R-f$0tf#tfP*«*fc£ 

[ff*S6] u— 9*3toia«*Biii»cRfte)Hfc!BlR 
tt>-if3fc©S««iiiicRrtP,tbfc*2RltJBI 
^©raic^^^fcfSttltSr^^yt^^u-^S 40 
T'fooT, 

IB 1 #7 7 << s<%m^X1fa&'L'—Vyh*&&tZ>W& 

HfffE^-if^©»^-K©^^*{-*ri-a 
SBHIC** 1 0 d B$kT<D%Mffi*- K©**fc*«*x £ 

f (x) iflEISSIK*- 

"*--5SS$Mi*a s 1 0 d BttTt^St^tWlglil*- K 
©tt&£©fPK<fco-C36«SE i t- K©***»«*I»JI 

Lfcttg (x) U-lFftll*S^T3Sigi|fc 50 
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K©S*#3&££©^$H6a s lOdBJJJlTtftSi- 

f (x) (x) XP™, 

^y/uryfta^^-rsjtiisoBMtf (x) »±» m 

SB* 1 #7 7 -f '< £ J*fc3» 2 567 7 -f '<©H$Wffi® 

A. f fo fcJ:tJR*3»*L-» fc, DWa!B2 3t7T-f^ort 

^tcfc^T^7u^7ymsL^^i-5^s©r^ 
fo (x) t, iaiESsi3t7 7>f^©^BfaiSiA-« *j 

f (x) =fo (x) X (A. f f /L.» ) X (L.«o / 
Am ) 

—fmm, 

K©Kft* s 1 1 0 0 n mJ^±, 1 5 5 0 n m^TX 

fo 5 r i «r«tt t -tzzmm i ~ 7 ©v^r*t*»-otfa 

[Mf*« 9 1 SMB@Jr*m±, leliJT&i^ 5 3 0 0 ^ 

mum i o ] waaiajf^ ©lajfiw-fttt. mrfE^ 
i sw t M IE* 2 sitKii «t o s jxfc#s*w 
© (3 0 0/ 1 3 0 0) fe<DimT-?hz>zh&<$mk 
■tzm^m i ~ 9 ©wr n3&*-oi=ffi«o2N»#u— 9-* 

[ft*^n] fl&ffl|IlfflH : ©£^»ilII$r* : H& 
l~l 0©^-f^^-o{c|2«©^^u— tf-'gffi. 

[ 1 3 ] utrsas* 1 RStlifc <t t>* mrE^ 2 KJItM 
S:ftA/t^**ix6*IB»©* $ I4» 8 0 0 a* m^±-C 
fo6rir^#m^1-2>fi*3ll~l 2©v>-f^-o|c 

[Wf*=S 1 4 ] K*^® 1-13 ©^T ^A»-ol^lEift 

^ss*i> b taw * nfc u— ^t^at t 

HufE^Sgfti'— rWtB«E3t7 7-f^i:3t:^^fi 1 5 

i 5 1 tim¥m#is~- ?mm<DM.mzmmi- 



3 

[»m 1 7 ] §9*9 i~i3 cDiN-r iifr-i^mm 
a>:m»u— mm^v<nn^Mi 4~i eov>th 

£ffi;ifc£££#»£-*-5#7y^/-«#(6». 
[fff*Sl8] ffllB«*ffl*7r-f^t4, 
fcJ:!J*ftiaiB-i-5ii:*:»«i:i-5»*Sl 7£1E* 20 

utrfBB&ftffi t ttotimmmx? r4*k ammz.mm $ 

ot, 

KM-UttB. tmSASflMSiaKifc^-C, 3§j»e- 30 
K©S*ft3&&l-*f-r5^M£0 s l 0 d B&TkftZ® 

[ff*«2 1] fl»EaSUlStc*5V^-C, ftrffE3§»e 

t©^fti/- mmvmmxmo 40 
- k©#»# 1 8*«±o»^^*5tt5^ft^- ^ 
mk-rz>mM2 0 tcisito^^^-f-'igii^ji^ 

fee 

fiffl^SSV^T, USEIBlillH— K©»*si 0**«© 

m^iSH^b<ttiiAm«ia* 5 #ft-r6^^t', hie 
mmmmm*- k©***« 1 o^it^sisiairps^ 50 
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!f*JS2 0~2 2©V^H*»-o|ifa«©^#^— II s 
[11*92 4 ] K«r*+***a» 

ot, 

t^tp £ k torn k<*z*mtti'~fmm<Dm»Vj&. 
[0001] 

IS it P> ftfcSS 2 KAtJg £ © IRI \m& £titc%&!§ k&m 
*#J:t«te7r>r U ^£7* y yffcSL 
[0 0 0 2] 

[$£©&#?] >5¥, V*\1s.t)hk1rZ>% 

sm&©*sk#v\ m^m\m^xm^Bmt6tc 

m-tZ>zkifi&<&zftt>1n,x^Z>o £©#7r-f'<* 
■C , SaSoffiT Lfc« #3t «:*«"t5 - £ J: o TfflM* 
tz.%V7^^ TEDFJ tf 5) £ffl^Tiftl 

Bfi*fia£ffl*7 7-f «t oTf5J)it2ft& E D F tcAW 
S*3v*fc>*« y^e- htfv75£<Dft7 7^1ff>I^;i s 

■eta, Bfi3tags:is±^ia«-r5ct-e, ai&3taR©« 

[0 0 0 3] ICt, #7r>f'<*««fc*Stt6*«flJ 
ft*«**VMS if. SHE-T 53fc7 7 -f '<*H«©lfc«:fi* 



5 

[0 0 0 4] 

[flWFXltt 1] 2002-076515 (II 
41, fRlH) 
[0 0 0 5] 

mwtm&LXo fc-raiwH] ua»u Bfi#w** io 

fttStlZfjlMtk LT»J$^5o 20 
[0 0 0 6] 9^^JtMi«rfflir^fc3fe7T>f^l«B«^ 

*ilSiTIBIJBi:*&4v\ Ld»U ±S6©y 

\,\ y*-h#:^fcfflv^fcft7 7 >f 

a*©*7rW ^t^33tt5*flU«cJ: 5 fclSS^ffl^-CB 

[0 0 0 7] ±IE^5feS^OjX^(Cig^T, #»§HW:, 

&1rZZ.kZ3tf)t1r2> a 40 
[0 0 0 8] 

»*3Sll^a»i»S**ft^— IPSSWI. i-— ?#© 
ttl*WJiiilcRJt6*tfc«lRJt*fi:» iu-f*«KW 
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[0009] c©«f3ft«l©58WI^J:ntf, 3§«e- 
K©S±3t?S^f^1-6^e^ 1 0 d BgtTfcfcSJfi 

ft 7 7 >f /<©H#)BMI i: Ulg^-CfcJfrtS C t <b L 
[ooio] »*3B2ir^S^«ty-^3S1B 

»K- K©ft*3te»Afc*H-Sg*MfW s 1 0 d BWTT 
fo53§j»t- K©#«# i o#«±#frf 5ft£iiiR 

[ooii] c©f»#3S2©3§W-«fc*U4\ |g}»r- 
K©ft**»*t#i-5H^«!i s l 0 d BWT-?fc53§ 
K©#tto s 1 0#&±#£-f5ft£jI!fl-f 5|§] 

[0 0 12] W#3S3fcj&»ji»aiMW*i'— FmW 
14, -biE©38W£:fc^-t, u-lP#©aWiHiSMtttte> 

i'-fif?fcoT > **<0»JSI8*-K«r*U IBS 

K©s^3SSt;^-r5^iS^ i o d buttc 

fc K©#*# 1 8*W±#ft-rS3tS:atR 
[0 0 13] r©»*3®3©ISWlC«tixtf, »Jg«^ — 

[0 0 14] %tc, B*S4^a»d»52ft3|[flcu— 9*Ktt 
u-if#©KI#BiiiiaRtt 2SMEIi: ©Pfl(c^ 

oT»J*SitS»fiiS*^^^ h/H^oVNT, -2 0 d 

0. 7 nmKlit/i5jt^»5@W«i:fc: 

[0 0 15] ^OfS*^4©ISP^irJ;ix« > ^tg&5:^ 
h/HCOV^T, - 2 0 d B<D^y-< ^ U"</HC*3it 



t^KjqUMi"* - k So 
[0 0 16] Sfc, »*JS5^i^5^J»»^— t^Kfi 

[4, ^-^©fflWWiiiKRrt^^fcKSiSWRi:, tt 

»©3ij»t- K£WU KKJ: 
oT^*3ftS»fiRft*^* HA'fcov^ -2 0d 10 
B©*7-f ^l^/HrfcttSRMSjfe©*-^ K/HIjJS 
1. Onm«±fc*Sft*afc^Sli]^**a*.fc- 

[00 17] £©»JfcS5©38K£«fcixfi» 36SK^^ 
^ h/Mcoi^-c, -2 0 d B©* i^/Md&tt 

«JRi-*lHl*f«Hf«:#*.5Ci:i:Lfcfcie), ft>S7y^ 
[0 0 18] m#96fc^a»6¥*fl:i'-lFS« 

g$H»# l o d B£lT©*fi»K*- K©***aBSx t 
U MfEfg 1*77^ /<rt*Hc*3^TfNl7* y *7 >t 

a*s«^-t-5*»s©Hffif (x) mBmmm^- 

K©*W$xi U 3§M^e- K©**3teHitl-*f 30 

-r-s^ii^i o d B^T^^si-^-c©^^- k 
ufdig (x) t, jteafei*©^— if*ii*v^T*ifas£ 

*<X<D36fflB&:- K©^3SS©fPPto«i fejJJ, (x) 

(x) xp„ u , ©MftiMfc-t-**©****- 

[0 0 19] Sfc, »*«7^A»A»52NlflcV'— ifSS* 
14, JblEWSSHUCfc^T. BtTlS^1^7r^/<©rt§l5(C 40 

^^xmmy y a-7 ^i&ius»£i-5#a&s©w« f 

(x) 14, flME*l*7rW^i:J145SB23t7r-f^ 
©^»fSSA.«o &4tm$£L. (f o if)IE^2^ 

77^ /<©rt^t^*5^x»^ y ymsL*^^i--5 

3K9AA«>n«[ f 0 (x) k, mMR\%7T 4 *<r>*& 

mmmA. tt &x.T}&8t& l.« (x) =f 

0 (x) X (A. ff /L.f f ) X (L. f fo /A.«o ) fc* 
[0 0 2 0] tt#«8fcjM»a¥3W*l'--1»HBW 
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ixSJggKN— K©fcft# 1 1 0 0 n m«i, 15 5 0 
n mUTF-efc 5 £ <t 

[0021] *fc, »*5[9td»ifl»5iit*#u— mm 

(4, JJE©$89!K*S^X\ miiE[H]#T&iH4, HlJffe^S 
#3 0 0 <b£#m<b-f 5 0 

[0022] *fc, a*gi o\zfrfrz*m#i'— rm 

14, iWIE»lSitKifflE*2S»ill=J:o-C»fiJi**t 
fc*SSS© (300/1300) ^©{it^T-c$>5c 

kz®mk-rz>o 

[0023] sfc, iMin:mwi^-fi 

fif4, ±ia©*WI^*sv^, BtIIE^lSftMiRiJSfcf4mI 

E*iKit*JSflHcaa!rt6*t5isijf»^tt, ttajftt^ 

[0 0 2 4] Sfc, 2l^i»S2MI#v—9 , S6 
fi[4, JilEO«lfltifcV^T, fiJSBlHlJr*tf 5 -tt, 

kZW&kirZ> 0 

[0 0 2 5] Sfc. 3Ki»A»5**#u— !fSS 

g<4, ±IB©«Wfc*5^-C, «HB»1RWBK3J:IW(IIB 
3?2£MIIl£^^/&$ft5#jg^©:&£f4, 80 0 

[0 0 2 6] Sfc, 4lC36»a»S*3|t#U— 
v^-/W4, SS#^~1 3©V^;h,a*-ofcfE«©¥ 

t &a x. c i «rm i: s. 

[0 0 2 7] *fc, MMl 5fciS»i»5iN»ftU— 
^^-/H4, ±IE©^PJ(^fev^T, lWIEi|M»flci'-1fifi 

Botaarsrwifli-saAiwtiiasat, mia*is^uyx 

^rt^SBffl^ti, 5fe7 7^^fi']#^©SMM9)t©AW 
ZmfflirZTJ yu-# k&£b\zffiz-tcZ.k&®mk 

[0 0 2 8] 6lC##5^^U— tJ 8 * 
v?^-/W4, f[|fB*7 7 W ^— y-'««Ef4, 

[0 0 2 9] Sfc, ft*5l 71:^5*77^ 
-f-*^tt^L<f4ff*^l 4-1 6©V^T^-o{C|E 

7fe^^Iffl7t7 7-<^^AW$-fr5/cfe©*7 0 7<!:, 
SEBfi3tJi k mUZ7°7 k SrSBR-T *Bfi*e*ffl* 7 

[0 0 3 0] Sfc, »*JJI1 8ti^»5*7 7-f^*« 
^{4, ±IB©l8P^t-*3V^T, flME8ffiffl367 7-f'<tt, 
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[0031] m*mi 9iz.frfr?>ft7T-i'<mm 

3114, ±|E©3PJ!^&^X,' itilEiillffl^TM^, 
[0 0 3 2] £tc, m^2Q\LfrfcZ>ymfc^-T£i 

w.vm\jjm*s «©?§$»&- vz^-tzytzmtR 

oX, iSf+MSi&ffl, BSH-^Am?5(£t5ffl('*5^T, 3§Jg 10 

K0^^3fe3^1-^-r?.^it^ lOdBWTt 
*538««&*- K©#lM'J£1-5*- K#»J£I3£ 

[0 0 3 3] C©!#*^2 0(^^5fgej!lCcfc*Ui\ 

K©ft*7fe&^M^6£#iE# lOdBWT 
©3§»^r- Kw^icir^T'y/VT^m^lg^^W 

[0 0 3 4] MM2\\M^*mvf^-vm 

fci^X, miiES§»e- K<^*^ l o#W±©J#£fc 
[0 0 3 5] Sfc, IS*«2 2t£/^5^gftl'-1^ 
U— !f =£»©ffl&£ft:7 T <f '^^©Kl&Tftll 

£1-3Ct£q#1i^-f5 0 30 
[0 0 3 6] £fc, 2 3 11^^5 

gw^iJ^ifi, -kiE©38lEU::fc^X, gHEKtfiaAUS 

uettfflffiA««EI5H«rillB»fiK*- K©#»# 1 0* 
irZ>^k*i&'&k1rh 0 

[0 0 3 7] »*5l2 4ti»*»5i| £ **l'— 9*36 

■©asij^rSctt, ttftoaigw*- K*r*r-*-s#*»R 40 

oT, KtfOAIKH, Kfh8L\SflM5B8K*5V^X, 
l^/KD- 2 0 d B(D*y<4 ^u^;Hifc(t5RMSS© 

[0038] z<om-$.m2 4\zfrt>z>mm\z£ixtz. % 
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y ^7>mSL£38£1-5^ io^^ftv- !f£S© 
[0 0 3 9] 

mmommorm] &T\mmt:*m ux, #3§w(c 

fl^-5¥£tt I"- ifSffl, *«flE U— F^r -/U*S <fc 

-2,0 Hifi©iB«fctev^-cw-*fctt!SHatt^tj4R-ab 
*t><0T?a>>9, i©J¥£-<t*ii©ii8#, &i©j?^©it 

*fc kimmo) h<Dkt±gftZ>Zk\c®M-tZ> 

■5. 

[0040] (njfe©^n 1 ) mmomm 1 

»#u-1f«t::o^TlftW-r5. 01(4, *%M<»m 

2 14, *HM©^S 1 Kd»A>5*J»fls:u— f gfI©{RiJE 

[0 0 4 1 ] *-f, Bl:fcJ:tfB2«:»»IHLT!9i 

♦SafeOJBttUiiO**^^*^— ^SKfitt, n-In 
PSSUH»n-InP/^77l2, GRIN- 
SCH — MQW (Graded Index-Separate Confinement 
Hetero structure Multi Quantum Well : ^Nftlitfr^ 

£KBH Wf#F) ffil413 l P -inP^ 

— 9-JB4*aiJ|SiXT^S. CCt, n-InP/<s/7 
7Ji2©JbflBJ««, GRIN-SCH-MQWfiitl3 
fccfcU'p-I n P^^— !M4f4^trJlt^^(^¥* : ^ 
H5>f^OfllJei:4oXi3!3, C©tH 
5ttC|$^LXp- I nP/D^y^l8 ( n-InP 
^Py*y^l9dSMSi*ltV^, p- I n P* 
^-ti4t!j:tfn- I n P^p y*y^Ji9±tttp 
-InP^77Kl6, p-GaInAsP = ^n 
S7^iSJi$nXV^o $.tc. p-GalnAsP^y 
2 V hJB 7 Jb(^» p-mmffi 1 OtfEBSft, n-InP 
S«l©«ffiiC(4n{Ri|m^l 1*EBS*ITV^« $b 

iB^SWilllRltBtl 4^SB@^^X^5o ^rUX, p- 
I n P^^-iM4l*lHf4, 3*sgaffi$nx 

[0 0 4 2] n-I nP/ ( !y77l2tt, /^77li 
LX©aig©ft&l-, KJit LX©*tg**-t-5. 

Aft:WlC(4, n-InP^^77l2IJ, GRIN-S 
CH-MQWffittl 3 ©3l3»IBJf*J: 5 t>1Sv>jSJJr^^ 
W-f5Ci:XGR I N-SCH-MQW^tt@3*»6)l8 

[0 0 4 3] GR I N-SCH-MQWfgtt^3fl x ^ 



(7) 
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mi o&xxfnmmmi 1 7 

ftftfcfflti&ftSaWltrW-rS. GRIN-SCH-M 
QWSttJi3tt*«[©ft^#FJiS:WL, S-i^Fl 

[0044] P -GaInAsP3y?ni7tt, p 
— I nP^7y KJ1 6 t p®mm 1 0 t OWSr*- 5 y 
^ gj-g- 5 5 « p-GaInAsP=3 

hS7lit4 P Wi|Jfi^* s ^i:l- K-^SftTis 10 
9, fc*Kfc*«*^5££T»pfllWIl OtWfflT? 

[0 0 4 5] p — I nP^n y^f/'^Ji 8 fcit^n — I 

/|9*^p-InPyo;/^y^l8!l»LtlW5 20 

l±, »E^$tvCiSV^St?GR I N-SCH-MQWfg 

R I N-SCH-MQW&|4Jl3|C*5}t6 :3 ri'yT?gS 

[0 0 4 6] S*MIISI+JK l 4 li, K W 8 0 /<— t ^ 
hjy±, 4 L < li 9 8 ^-t y h «±03tHlt$^ t 

-rs. wit(isit« 1 5 aait«i*sffi{-*5»t5 

X, fcUltfiDKItllB l 5ttR*Wt©ffiv^Bjfll3ti»e>/j:») , 30 
ytR&m* 5 /<— fe y h KATs it L< 141 /<— fe ^ H 
BUffi^ ib * 5 . fc fc* L . ttiMdlSltlR 1 5 © ft 

[0 0 4 7] Htfft&^-l 3f4, p-GalnAsPH 
HlOp- I nP^^-tl4tI/i5^M 
W*»e>#l«**VSfc*, GR I N-SCH-MQWfS14 

<D®$m* 1 3 ©#£l^ «fc fj , 1 40 

It, #£J6©»m 
Wi-SfSiglR*- Kio»g<D^Ha# 10dB«rt 
f41 8#6JLkfcft5 J:5***JxTV^S. Sfctt, 

©RMS (Root Mean Square) feCDX^ h/HH* s 0. 
7nm«J:, «t9ff*L<»l. 0 nmSJLkfcfcS 4 5 
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[0 0 4 8] EIJflflHf - 1 3 ft, fc t jtff, fllJ? 2 0 n m 

Sr^r u ttiMysMii 1 5 05Jras;*>e>5At4H&Jf K 

1 4«JCfiirfC*$L g = 5 O/imOSJfftfl 3 #18! 
tfibft, CWlelJff^l 3tl, t'^»2 2 0nrati 
JHttiytfcltSfl, 4 8^mWW— Fftfctt 

«*iei:lilJf»«Lgi:©3WWS*0. 3 6tTti-* 

L, %\&})<D ! £fe l &&M)hX^Z> mm 2 0 0 1 - 1 3 
4 5 4 5#i) „ Sfc, #jg«£L*'l 3 0 0 tf m«i 
£\ dUTf*^ £ L g jJSjfi 3 0 0 0 mgiT© t # fc«#© 
»Jg|l8*- K"e«fi-t"5«)T?. HJJftfrT-fiL gf4 3 0 0 

ftfc>*>, (TOte^Lg) : (#«ML) =3 0 
0 : 1 3 0 0©BB«*<t»i-6fc», lEtffflHHSLgtf 
3 0 0 m meiT-CfcftOJBSUB*- K^#6^5>^# 
14, LgX (1 3 0 0 (/xm) /L) S 3 0 0 (//m) 
fcLTltK-f Set 6. EHJrflHHtL 

fiL© (3 0 0/1 3 0 0) fgCOfilWTt LTV^S (# 
JH2001-13454 5#RS) „ 
[0 0 4 9] o^K, @3f«Hf-l 3t*jtfcCtKJ: 

ffU-U*||6fiO«lgiftftlif4, 1100nm~15 5 
0 n mT-fc 13 , L [4, 8 00 m m^± 3 2 0 0 

AtrnWTt LTV^o 

[0 0 5 0] -^li, ^y-flto*ISl:J:o 
Tnj ti"5tv fta;-c«i-ei:«st*#5. 

A l = AoV (2 • n ■ L) • • • (1) 

-efoSo c:-e, Ml i.^HSOfimti, ^ 

^]S$T^n & 3 . 5 t-T5 t . L *s 8 0 0 » m 

©il, 8^- K©*- KfflRSAA.fi, mo. 39nm 
t ?fe 0 , *ig^S/J s 3 2 0 0//mWt# > IK*- K©* 
-KMWA Xtt, mo. Inmi45. -f^*3*>, 

»fiL*s<i-*tffi-5iaif, *S£*- ko*- KfflUA 

[0 0 5 1 ] EWfft^l 311, t0^7'^tt* 

fc«fco-Cllt*-K*afc-*-5. eoiaSrl&^l 3tr«t5 
IS13tI^i-|§igjS5:^-<^ h/H6t 

Lxs$ns 0 ftte, ee-rtt^iE-rsRSSAXctc 

■f, iHllff*^ 1 3 ©#4t-«fc K©# 



13 

£[IO^T©^LT^5 0 
[0 0 5 2] BI3^i-«t5J-, ^©HMil"C 

•So »ODBR (Distributed Bragg Reflector) ¥ 
agftU— tfiggfo-SV^iDFB (Distributed Feedbac 
k ) ^mfc^-T&WX'tes SIML^8 0 0iimtl 

#\ ^^S^t^L^L/c^ftl'-l^tti^^ 10 

»U-Hf^fiT?f±, #fiS»L*«*«£8 0 0/iiiiEi 

[0 0 5 3] o^fc, 0jf«HFl 3t^J:oTiIi£R£ft3 
Kfco^T, ©H$HfW s l 0 d 

BfilTt»*>S*Jg«E*-K©*«i:, afittfi*^ h 
;H6©RMSifel:J:5^ h;HI4 1* #£*©.£ 

***»«fc©a^li* 1 0 d BSAT-CibSBfiK*- 

[0054] *-f % iaiff»^-i aoiawtt^fiL g*>5 

IC, |Hl5f»^Lg^«'>-r5l^oHT, sssass*'* 
^ h/U©¥tfBA A. hf±j£< ^ 9 . *^h/M©AI 

KSr3WRi-Sfc»l^tt, k <b leIJf» 30 

fSLgtoSx • Lgtt-j£«±©fi££*r-f-5£*& s 

[0 0 5 5] Sfc, 05T*&^1 3©*V-^>f y^flJH 

m^t^rnWfc^o S4»±, I@i5f»^i3 

X, |p|Jf«W-©»fiaR1Wtt-Slb¥S:»±$*, 3SJS 
fegX^t Vfr<D¥ffi.t&A XhZfctfX, m^Xl±X'< 40 

-c, m^*^? h/n^t-tev^-cft^aigt©^ 
tea* i o d B&Txh&mmm^- K©*afc«r«*£* 

L, ^§«^-K©«^li^1-5J;5l-UT^-5„ 

[0 0 5 6] ®4t*i-«t5tC % 0#rte^l 3(1, 
» ! 2 2 0 nmt'fc^ ±0. 0 2 nm©3Igbf 
(fiH) *^JWCt?j»«Jigii»3gS:WL-C^6o ^©± 
• 0. 0-2nm<DjglMmbg\Zj:iX®$T&*l 3 ©Sit 50 
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ft&£i:©M5Mi2»l 0 d B6iT-C*>5»«K*- K© 

[0 0 5 7] £fc, H4©W-ett» -MlCt^l/ 

Ai (2 2 0 nm+0. 02nm) £fflJMA. (2 2 0 n 
m-0. 0 2nm) i©WC, 7 V ? J»\Z.mt£^ Z> «t 

[0 0 5 8] S&K, 0 6 (a) IC^-fi^lC, JH$1A 
, ir A 2 <b £ 1 IHToaZK* 9 ig-riElJr** i: t 

6 (b) (c*i"J:5^, JiJfflA* ^$A, t^fi^fi 

mm. astmoK-riajffc^irLT, 

Wfc*5J;5lwL-Ct«fcV\ ^ ibt^, ID 6 (c) 1-^1" 
J:5fc, ii«El-S«ifeleI©^»IA s i:ji«!-t-5«»ia© 

5J:5tUTfcJ:v\ Sfc, JSJWAi. A s> AsirJiSH 
Ai, A,, A.*©W©l«1K«*Jl*S«l^o«JH«: 

[0059] z(dx o trnvm* 1 3 <Dffim®zmmir 

& tnmfmv i o dB&TXhZ® 

mm*- K©*»*sJ:r«ift©»«R*- kiejiotjk 

/vffiAX* ©flNMEfliStfS 5. 0 7-0 

9fi, sjUBltlElJf*^ 1 3 ©«**«:«» L"C*«IK* 
-K©»C*5«fctf*'<* h/HlAA.-s ©ittSr^b$itfe r 

*mfo^-v'&m<nmwfcte*^iry77x-tbz> 0 mi 

tc&VMTf^ ***il«*rW-*-5l6Jg«*- 1 4 5 
7. 5nmttiEl£#&U *©#»£tt-l 6 dBS£ 
T'fcSo tit, **#»£i©£*Hf« J l 0 dB0 
T, -fft*3*>H 7 ©^77 fc*Sl^-C*&-2 6 dB«±(0 

[0 0 6 0] 0811, 0Jf«Hf-l 3^H7tf±ftj5c61» 
JSSrW-fSWflcU'— ^»*©»ig«^**+^97t? 
fc5c ***3ftaft*-*-5*fi«*-Kttl 4 5 9.5 
nraiWftU *©#»£«*&- 1 8 dBt$>5 0 
•t LT, ft**»«t©gf»ffld*l 0 dBKT, 
^,|2|8©^7'7l^fcV^T^-2 8 dB£A±©ft&£&W 

[0 0 6 1 ] tbttfiaji u-cia 9 IC 1 0 **?«©» 

-To m9iz&^xm±ytM%%-fz>%Mm*-b°ni 

4 2 9 nmtti£(C#£U *©*3ft«f±*ll- 10dBt 
$>So LfciSot, »**!Mtt©SI5Ht*l OdBfiA 
T, i"4*>t>BI9©^57tCi3V^-C-2 0dBeJl±©* 

[0 0 6 2] O^iC, St^yy/VT>«SL^^D^^^ 

tcov^-cttw-rs. @i on, nm7v/i'T>mL*>a 



(9) 
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tt, ffli^^easffl* 7 rf^ 2 4 irA^^ay^^ 2 5 

7r^f^2 4lC{i, DSF (Dispersion Shifted Fibe 
r) Zm^X&K). fcmm%7 7 4 '<2 4©££tt5 5 
km, =>7m$l 0 urat'fcSo 

[0 0 6 3] BIO lljjHUJ^ei-fc^T, A*J#M 10 
ft©&&£-£©Ji^£WT53te#AltU 

[0064] ^c-e, »*^y /ur^aa^t-c^s 

5 0 ^©fcfc, ^#^112 2^5)61^77 
>f^2 4 1:: Alt £ ft 5 ft i:, e3feffl*7r-f^2 4-C» 

JfcJ fcW5) Sr^-SC^-e^^y^T^mSL/J^CT 20 

fi3te«fcU-C2N»*^— t^ff£ffi/BT5i§£Kfi, ft 

a»*jfci s - 2 8 d Bm^«ffii^wfij-t?^n[f. w y 

[0 0 6 5] 01 0<Da'J^fil-«tSa«StC,to 

-cftaastfcds - 2 8 d B«Jh©**W-f-a»£T*>o 
1 lte, WKD^-Mfol'— 9 i S»(-ov>-c, 01 0©$lj£ 30 

5 0 AfcWfctt, ¥^^-^»2 2kt>7°7 2lt 

x^mzmt $ * , t*s ^ * msMit &»j 
ci4< *«s-r s - £ as-cte 

[0 0 6 6] Ell l©^7 7|lfcV^T, 40 
1 3 dB ©*§£■«:£*£ 1-5 M^3dBgIi 
T, 1-*frt>36M*8 0mWfl>6 4 0mWfcffiT$* 
5^t^J:o-Ctta3ftSltis#«i-l 3 dBi»btt-2 9 

dB^*-eiSTi-5o i-ftfr*>v hi o ©sy^etcfc 

^-CftSL&gtfctf*- l 3 d BlS»*i*^-tl■ 
tt, 3fcttl*i:3dBSSiSTS*5wt-e. ft%&£ft 
i>m^ V /uri'ftilfc&CS - i©4v^- 29dBS 

[0 0 6 7] iNlfr^-1fK1t*®iB*Wi: UX3fe7 7 
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r >r /<fca»-f$ * -eiytaflE*** a b <tft5 ^ * # 

Jfl M ffl * 7 7 4 '< h © m ( C * & 1- 5 fc to © * 7° 7 

^©fS^lcioTfi, 3te»&#3 dB£*±l£TT5t>© 
fc£<#fcu ttSL3&£J*#- l 3 d B 

&JWT5- 

[0 0 6 8] Ifc^oT, Ri»7*yA'7^ft3L*:^±fc 
»SiJ1-5S^ii^tt»a3SSit*s- 2 8 d BEAT £45 

cidsasuv^s, 3 dBm&©7ttg£c;6 5 £e57t7 7 
.r/<iitlI^ic:iov^Tii, ftSL^SJta 5 - 1 3 d B®fi-e 

*>oTt>Ba*Ki: tT^ffl1-5^t^pifg-cfo5o 
[0 0 6 9] o£*|£, 3S«»Hr- K©S*»gl-#T 
5£$Mfc&i 1 0 d BSkTkft&ftim*- K©*«fcJ3«fc 

[0 0 7 0] ST, »S«t*- K©**3tM^»1"5 
H^ffltdsi 0 dB£tT£453§i»e- K©**i:Ri» 

KO**3tai«^»rsS5Ml3iJ 1 0 d BgATT 

m*t^7 7i?fc^ ®Ut» 
^ 1 3 «f Ko**iriBffi-5»»ei^©« 

L, T^T©^^— mW\Z^Xm&*2 5°C\Z 
mWl^s SEA®«E©^iS:3 0 0mA^«H*LT»J£S:*i 

l 0 d BSXTXhZ%Mffi=e- Ko»JSl#Hcov^Tll 
P-©^#T-CSiJ^*5C4oTVN5 0 4*5, tfcttWfc 
»^ft*3t3ftAi:©^5HS^ 1 0 d B£AT-e*>5«ailE 
K©*»*« l 0^*^©¥^^-1^ i ^Etcov^x 

[0 0 7 1] Ell 2l^T<t9i-> ®7C7t3SS<t©M^ 

-IllCdsi 0 dBWT-CfeSlgiiiE^- h'o«ti*ailS 

SJK^e— K©^^/- c *VNf c VN i o*W±T?»4ftSL3iiai*: 
AS-15 d BtJ.TI^4 t) , 1 9*tttttSiltt^- 
29dBir&5„ Lfc^oT, K©*^C/4 S 1 

0#£A±©i§£\ 3dB£Jl±©3tl|^Wt5*7 7^ 



(10) 
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#1 9#6A±©»£\ *»**s»'hft1>0«:'&tf*>e»* * 

[0 0 7 2] El 1 3 <£ 5 id, &A®5it© 

ofc„ «yj£#*©¥&#i'-lJ-'giittl2l 2\z 

TftlOOmA, 3 0 0mA, 5 0 0mA, 7 0 0m 
A, 9 0 OmAflD-tit-PttOttlcaE-fk^-fCMje**^ 

ftofc. ft&, ra-©Hy»#u— y-'^eicovN-cigjg^ 10 

*- K©##as&fl; LT v i 5 © ttEEAffiflMI©#«fc «t 
Sfc©T?ifc5o £*W*«fo£UTft*ftia«fc©g» 

i o a BSkT-ebz&mm*- k©«# i o*« 
±©j#£-k, mmmvcte- 1 3 a bsatkwsijsjvc 

^■5££j&«i***vCV>5. ©SS3HS 
*s 1 0 d BETF^&sasfitt*- K©#«# 1 8#£U: 

©*§£•, mmmttte- 2 8 d b^ti^ij^-cv^ 
mazmm^zti-r , **#&££©§£#<£# 1 0 a 20 

BBTF-eibSaJSIE*- K©**cfcJ:o-CfcJfe$*i-C^ 

1 3 3feWAaMr©«flsti4*Bfl«fc» 
$s fc©sfe^n* j 1 0 d Barxhsmmm*- k©# 

[0073] Sbi: t W¥i*i'-tltA~Gl; 
o^r, i^flci— - tf$m<D&&t:mk£-*XW&M&. 30 

jt©ay^^*5c^ofc 0 ^ft^— fmm<DM.m 

ft^timst, 15t. 2 5t, 3 5°C, 4 5tC« 

fl:S*fc±-ejBl3e**5r*o-rv^s. huh, #Sfl3fc 

fc*3tt6ft*#3&« £©£#*# 1 0 d B£tTT?&5» 

K©*Sta*S«fc; LT v n s © ttiftfiaMt©JB»K «t s t © 
^Wftu-iPMwiaftttSSJglK^-H©** 

t^ft^jtitoo, ttftMttfc©K««4M«fc 

t±, ^^©^^fcoTtft*^^©^}^ 5 1 
0 d Bi^rxh^^mm*- K©*»d J i o^±-e& 
fttffcaaftifctt- 1 3 dB <t 0 tevMifte * 9 , ism 
k©*«* j 1 8*et±-ca>^Hi*a5§i*tt:f4- 2 

8 dB£TF©te£ftS 0 

[0074] 112-014 ©jR|££& ct 0 , S»©* * 
f 0 (x) = 0. 0 2 6 7 5 7 x 3 -0. 
-2.317929 ••■(2) 

[0 0 7 8] £fc, 01611, K©*ttt« 50 
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lai^-KSrW-rsjfcSra^i-siaiffft^i 3 m*.*: 

©#$t£5&v^SIIIP#£WU SAffiM, fctttfjM 

ds^5>i&»-cfe5. ^u-c, m±ffimt<Dmftm& 1 0 

d BWTt*$)5l§S*S£*- KW^tCULt, l 

±©«^-Kii»a3ft*Jttt- 1 3 d BerFfcttMSift. 

1 8#£Ui©*S\ »SL»SftW:- 2 8 d BWTI^WlftiJ 
$^2>o Lfc^oT, ISSIK*- K©#»#1 0*W± 
-C&tUi, 3 dBeft©*a**^5*7r-f/<**B 

mzm&ftntvxmfr&ttzt&'simxh'o, is* 

[0 0 7 5] 012-01 4©j||j&IS*J:9, ft 
^*3Hat©as^lt!5 J l 0 d BWT£ft6J: SftittfcW 
»£©fiv^- KSrSWSiSKI*- K©*«*s»^y 

/ury«cSL©*4©W*SfcW*4*.rv^6rtWA» 
60 *H«M#«?li, it^ft3$£©<£v^}»r- K© 
*fk©liJPdSft**3ftfi#ia©»S«£ ; t- K©J»B«r* 
i^tJ:!)4HSS«6*-K©!ftfi^fiT-**Sr 
£ -Cfl^t^ y /ur ^*SL©«^S:»1M 1> © £ 

[0 0 7 6] o£*K, #K38K#«¥li, **#;&££© 
^5Ht# 1 0 d BClTi ft K©#«£, © 

3g£1-6ft?£S©P^St©M^£f^/c 0 01514, D 
SFlIiot^ £ ftfc{Si£fflft 7 7 ^^24 (C^g MM 

K©*«#JI*5 u-lFftfcA&f 
ill[7y^7Xt!cSL©|g^^Sr^^7 7-C$)5„ ft 
fc\ HI 5-01 9©«tfertSDSFttite7. 7 2 
um, 77^^ s 5 5km, 6Sc^i4 5 0. 2 1dB 
/km, #Sm-0. 0 7 p s/km/nmtft5, * 
/c, DSFO»Iifl4 6. 8/im 2 ffcoT, H 
MH4 3. 2kmffc5 0 f 
^©Kfi^ 1 550nm<tL, ±fa©»tttt*»*»5j6S 

t*5»tst©-e&5. */c, 01 5-0 1 9Ui^i-0ijtc 
tev^T, »fi**-K©*« (EAT, ^W^tr 
-K*«J Hi, »|gtt*- K©ft**»* 

^*r-*-*^IH[^ 1 0 d BWTirft^IgM^— K©* 

[0 0 7 7] 01 5l^i-<t^lc, fH»7*y^T^*a 

©^r^TO, K*fc©*iAPi-oix-cJi±t, ^ic 

K**d« 1 2*et±tftStill![©±#3i !t li*i4 

^P«fo (X) f±, 

602546 x 2 + 4. 006463x 
S$tt5> u-U , *©±»3ft*fc#i-5***3ME©*-6' 
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fi«*-Kl*&fc«3«)3&SfttiST-t-5. lot, Ell 
i 5 -Eli 9 i^-rw^fcv^ r^ft^Sj if*, 35* 

g (x) =-0. 00021418 x S + 
33490x + l. 17019287 ■ 

[o o 7 9] mi 5 *3 J; t>*E) l 6fc*LfcM£lie*J: 10 
©****ffli-5Ci:is?Ii6i:*5. El 17 11, mi 5 

%u&&m9-Ltc&mb&m-ryy : 7-?hz>o **s» mi 

7tc£V^-Cffl$ 1 . f*Ell 5fc*Lfcltti»i:liJJ-©liM* 
1 3 1*, **i«x36«8t*- KW^BcilSSK*- K© 

m*ytm&t<Dm&z^-r*><D-ehix, 20 

*!MEa« 2 0 0 mW, ftH 1 3 1 0 OmW 

6CD^7 7T-^1-ftHg (x) Mil€*l2 0 0mW, 
[0 0 8 0] ^lffl)t77^^2 4f ULfcttSK^y 

&oT, Hi 7Cl*Sl*t\ III:, I.Wiil. 

£1-5 r tsrK^i-swsBrte-efcs. eas 

ffl#7r^'<2 4#DSFfcJ:oT*J*£it3#S\ £ 

fo (x) (x) XP„„, • • • (4) * 

f (x) = { (A. ff /L. ff ) / (A. f fo 
5) 

7^©4§£t'f4, f (x) 

f (x)Sg (x) XP BUI • • • (6) 

k** (= x ) i 45 tf*tf *>n«t 4 40 

38, (5) S;tCfcNtS3t77"f^«?IIS»SL-f (*, 7 

Laft = <*/ ll-e x p (-a L) } • ■ ■ (7) 

5 0 £fc, 7 7 ^^al* 7W<l-*H-5l'— 9 s 

a= l o g. (P., /Pu ) • • ' (8) 
•e$$il5. 4*5, (7) ^43*0 (8) iSlC&ttS a 
(D^it*N eper (lNeper=4. 3 4dB) T* 50 



(ll) ^132 0 0 3-3 2 4 2 4 6 
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MB*- K©***3MCK*H-5S»ffi* lOdBElT 

flj^g (x) I*, 

0. 0 1 0 9 7 0 2 8 x 2 -0. 185 
• • (3) 

««fi8Sci-5J:5«lgK i e-K©*» (=x) fcSft-fS 

1"4*3*>^ff»*!J s 2 0 0 mWro I'— tF#©i§£\ U- 
fc, Aid I . , ftfr*>£f«ft£# 1 0 0 mWCS^t 

(*, 1 6*sA±-e*^tfR3l^y /^r yft 

SL©*£&B&Jt-C#5. 4fc, H*»±*«Lfc!iS4k#» 

#1 7#W_h-?fcftf* (4) SC&MfcL, B*7y/U7 

[0 0 8 1] eSffl*7r-f/<2 4i:LTDS 

F £i*©ft7 7 >f ^Sr*6ffl LfcJ&&£*5ttaS&3*:7' y /u 

-r s*? 7 >r /<©3tea»fiiia t lea* t * s »^^ y >^r 

5 0 JUWafctt, (2) awS-TDSFfclHI-S*- K 
o (x) SrgBfli Lfcif-g-i-, frMofty 7 << 'Mz&tf 

SHflfttf (x) I*, ttI©*7 7^^©^WA 
.« , £ftftL« , DSF«IlA«. , 



/L.f f o ) } X f o (x) 



( 



mZflh^fnt-fZo DSF.C*3»t5A-« I* 

4 6. 8 Mm", L. ( fo 114 3. 2km - Cfe5. 
mzM*., (7) ^ti*t>* (8) ^ftot^L^ 
i, HaWffifflA.,, t«r (5) S;^ftAi"5 

fo5o 

[0 0 8 2] mi 8*D*:t>*mi 9(±, DSFi(*M45 

fe©^77tfo5 0 A^tCfi, 01 8I4U— 
W ! 2 0 0mWffl^©^77^U m 1 9 I4£ 
^3SS^ 5 1 0 0mWC0^C0^7>'$r^1"o 



(12) 
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[0 0 8 3] Ull ftJBUttDS Ffcft* 

s^r^AfcflWS f (x) (D^yyx-h'o, ftHi 

sttD S F*3j;U ; 7T-r^Air^^5)77'l'^- $ BICli- 
5f (x) ®^77t'fc5„ fftltleii, g 

(x) H»LT4«tfc5 2 0 OmW^tf lf;g 

5»«2 0. 0;im\ H3!l£li4 3. 2kmT';fc l 9, 7 

T^^B©H^i»fiBSIttl o o. Q »m\ mw&i-ii 
3. 2kmt&5„ L,*5 J: tfttlMsfiTP^iSr 
(5) 5^{W-5^t^oT>Stt!£*l-tV^ 0 10 
[0 0 8 4] *fC. Ell 8i^*5l^T (6) ttfitfLtii- 

»aj[^ y /vryS5:SLoi8^^WiSiJ-r 5 c t # WCfc 

- K©*«iJ s 2 1 *6JiJ:T?fc^rf , n^y^r^tta 
o«4*l»Jh-c#, 7r^Bftti 6*j^±-efc^« 

3o 

[0 0 8 5] 01 9fcjjW\t 5fc, ±fc&&tfl 20 

0 0 mWOi^iCtt, 2 0 0 mWCf^J: 9 V>4V^ 

1 8t*5rts*i»tiai-© i b©T?fc5. ftiHi 7 

tt, g (x) t#LT^ft:3ftfiP«-i Of?S)510 

t4s<a mm i*) as**- h©»# 1 
9#£i±-e**wf (6) «:©ft#s:»fcL, mm?})* 

7^»a©»^*l»±i-5rt3iS-C*5. *fc, 77^ 
/<B (AIR if) ©*§£, »18K i e-K©*»^l4* 30 
6Jl±t?**itfR3l^ y ^m©3§££l£±1-5 c <b 

dSt?*5„ 4*5, 7TW^A*3«tt57T'f^B»CB8U 
"t, 5 0mW©i§£l^i*Ni©3^fc£^ 

^Ii2 0*«£, 7r>f^B©»£lil 5*BLh©38£ 

«G*- K<Hft*.fc»£-k: (4) s^it/cu R#yy/v 

[0 0 8 6] £JUb, Ell 8*5«fctfEll 9f^L/c<£5 
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Ec, DSFtl/£5*7r'f^:J:oteiffl*77'f 
JB*ft (5) SCfULtf (x) fcaitH-rscir-C, 

mm-? y a-t ymL<D%±%&5± Ltz^m^—fmm 

&m&t&zk&T*%Z>a 4*5, Jr|B©7r-<^A*i«t 

fflv^5^fcdSRrt6-efcS. MxLlfH^Kffi^ 1 5. 0 
jizm 2 , H^)fi^4 3. 2km©77'f^C^iffl* 

P «.i ) #200 mW©»£l±*— K### 22*« 

±©»^^fi^y y /vr yma©^4^K±-r 5 

mW©4§£iai 2 1 #fi*±, £tt3t$f# l 0 0 mWOf 

.77^^24 rt»tc*jv^-cRa|^ y *7 ^nta^«4i- 

9. 0 Aim 2 , %^i^A 3. 2km«77'f^DO| 

-a-tcii, £flc«aa J 200 mwroi^©*- K*»* 2 

4*, 15 0mW©l^-K«5r2 3* > 100 
mWOl^W- K***2 2*t L/c^l^fl^yy 

[0 0 8 7] 4*5, ±|EH1 1 5 ~E1 1 9 0«T?tt, f o 
(x) , A.«o *5it>*L.f t o liDSFfcfcttSteiLfc 
#, D S F W©3fe7 r ^l:ov^T©I4 f 0 (x) 
mtLX (5) «;s»*fflV^T#*U^-K*»**ttl 
Cir fCfc&VVi ±iE©#J"mDSFKo 
v^, ^iJfi(;S^v>T f 0 (x) *rs»fflL-Cv»S^, 
fl!i©*7r^^fcH-*-S3feaMt*»e> (5) aAffl^t* 

[0 0 8 8] iECi^^ftfeHfcHl 5-01 9 USE 

[SI] 
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mW 


* 




DSF-65km 


46.8 


200 
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150 
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100 
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150 
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20 




20 


100 
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200 
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100 


150 


7 
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100 


100 
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14 
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200 


14 
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15 


150 


13 


21 




15 


100 


12 


20 


77-f/?D 


9 


200 


16 


24 
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150 


15 


23 




9 


100 


14 
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[0 0 8 9] * 1 tC&lMT, «fc (5 U**- R 

*mtn, El 1 5 ~E1 1 9 X*7F L-tzX o lc, R^t^ y A- 
T >*a©»4fc3fe£K8&it-C# K#»© c <b -e 
*>9, ^K**-K*«i«:, ii^y/vjyftol 
£&«iS!lU 1211 Ol^lfcTyf^-^t^W 

[0 0 9 0] El 2 Oil, Sl£*IJfflLT, Aft5£ft& 

t, 1 • 2 0 0mW©#£fc*S^T& 

fti»l9, li.lttW^15 0mW, lOOmW 

2 0 0 mWCD^I-fi, l 8 i 9 <b -hW£©-f 6$t 
3§££fl]f|iiJ-f5^ t^-C#, Ell 0l:*Lfi7yr4- 

[0 0 9 1] Sit. El 2 111, SI £#JfflLT, A45 

El 2 1 £*5V^, 1 .. \Z±mm& 2 0 0 mW®| 

1 ,3 5 OmW, 1 0 OmWCteV^iK-gft 

*- b r ttkB&ir&ft7T4'<<Df&toVimmi:(Dto« 

[0 0 9 2] o#*li x HJrft^l 3lcJ;oT31^$ti/c 



iif, -2 0dB©^7'f^l"</H:fcl)5RMSfe 
±!ELfcJ; 5 fc*K»W#«?f±» JtttW3ft«ofiv^*Jg 

t>» &fi©{£^MS&*-KK#J&L;rc, 
^©{£i^©£fflv^!&if^fc5„ ZOtcfi, *y<<* 
^5-20dB, irtj:t>-t>Mi±yt%iMk<Dlttf-2 
0 dB^Ol^- ff»tOV^TRMSjfeliJ:9^^ 

[0 0 9 3] BB2 2f±, m^XoXmhtltzT.^ b 
/MBAA* km&&&&k (OM&&7Fi-f 7 

[0 0 9 4] EI 2 2 — jttWifillSj i: 

Lt^h/KIAU #J#*-*-5fcUfc#o-C, ft 
aMifc^fiT-t-SCtas^S. Wfc, 
AAks ^0. 7nm«±©»£\ flkaLSftSJt*- 1 3 
dBU*T£ft9, ^(-/Vi4 1 H #1. OnrnW 
±©4§3\ tta««lfc#-2 8dB£JlTi:4oTV*5. 
Lfc*5oT, ^hA'fiAIi. #0. 7nm£iii: 

fc-5c Sfc, h/MgA A« )6 5 1. OnmWt 

ft5»£\ fcfifctffc/hfcfcofcStffc&^Sft^T'f 
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(14) 
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[0 0 9 5] &AttM*s«fc 



[0 0 9 9] L*>U »HttK3Stffeo#«fliJ:or 



K©#&3gL<J4RMS&©*-^ h/HBA A«s *s± S6»03«i"J*«feftfflV % "C, jafi*Ki: LT«ffl^Iffi*»S 

flqr-CV,-. ^gfejsr. 4 3»£fc*swtit3l:/y/u7 io [oioo] ^ElK^l 2 Ki^S^ftu-fifii 

[0 0 9 6] ftfe\ *II©liU^*5^^ 314, ^Kg©^fig2^^^^^^-^S©®glJ^ 

^lcjgoX^ltg^-K©*m , bb<(4RMSfe©^ [0 10 1] ST, 8JB«*-K©*»©8IJ£**5£4 

h/M>§A a.* Iiov^o*^tilfc-t--i3is»4 5 Ur«>ys 101). JW*:Wttt, s9:H-fi£©H, 

If'gBSrtefflTfrtff^ y ^7- ^mSL©38££ffl]flJ-e B £AT©»£IK*- K©*«*fmii"5. 

Tft;b*>, 0?S©MSi5ia^J:O ? m«ffl^t 20 [0102] ^Lt, ^r^S 1 0 1 vmiLtc^M 

»ffil-C*RWLfc^*#v— fftafciaHStcf^fflSBi** Uf^S102) o *fiK*- K©«*J 1 

[0 0 9 7] Sfc, ^gfiWflliial-OV^T, HiMfSE^- K©#f£/5 S 1 0 #W±©^3\ ^©-^T y ~f 

OU— tf-C|i/£<, !lyi?U-1f^SAS (Self Align [0103] ^©1, *T y 7 s S 1 0 1 "CfhSJ Ltz^U 

ed Structure : g Bg£#t3t) fU-fi LTt>&l\ K©#*# 1 8*a±"Cfc5d»5i»0«*«:feC* 

HlJfr&^l 3©-f4e^ov>-CbGR I N-SC 5 (^f^S 1 0 3) „ K©#$C/5 5 1 8* 

fcftv^. £<bl-, IhIJt&^I 314, u— tP«ai*^3td« 30 ©/>^v^iE©^7r-<^iSitiI^t-fcv N -CSif2^S!i ( ir u 

5 0 HWf«Hf-l 3©zK¥#rS]©*I('O^T, £ffi 1 8#W±^fcS¥gftl'-^mKoV^l4, ^lfflp D n 

LTk&V\ ^®ICOV^TI4i£>T UGR I [0 10 4] *T ^ S 1 0 3 |C*iVvt»i6«* 

N-SCH-MQWflHtfc"fS!K*e*<, %Wl?~f ~ K©#«* s 1 8**l-Cfcott, ^r^S102 

yV-fp«iiatti^U **S^V— !ft LT-b ^*JfaR*-K©*|k!5«l 0*6t±i*«S*H-CV^5. 

Sfc, #fift^#F«^irf4-frT(i^-S J F-#F Lfc^oT, ^Milt^lfcJ:9l^ 3dB 

[0 0 9 8] mi&(DMm2) offlc, ££e>H?1£2£ tfWc**, ^©fcfe, 1 8#*»£:¥U££;h.fc¥* 
yaffle ifig»©S&J*fei-oVNTlftPJ1-?)o 40 «s:U—r^»lcoVNTI4, 3 d B W±©ftti£:£WT5 

9*£»fc*SV^ USSK*- K© 2001-36914 5#$) E*, *Slfc**£*^ 

ft*3tS(S^*fi"SM^iS* s 1 0 d B£tTt*SIBSISE EDFA (ErbiumDoped Fiber Amplifier) ffliltl 

*~ K©*fc^fiff^«-t"efo-5^\ rmsSx©*^ au-fsr. i^oiig-efoSo 

h;VfiAU &ffifcmj.tktetlft±\<\ *rLT, « [0 10 5] ^LT, *T y 7°S 1 0 2 (C&^T, Rff 

(4, Iel5f»^^ft:u— y-'S«©tS^i-4oT±i: L fc* 5 1 0^*?^^ TOStlfc^iSflcV/— y-'^Blco^ 

tft^SHs. ufc^o-c, awwirtaBfS©**©* k©*»* s i o*w±t45ia«ttia, 



K©*^U<f4RMSfe©^'<^ hyVteAA, 



1-5. ^OJ: 5 fS6tt«rafi*aRi: tTtt 
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4) o Ell 3JfsXUmi 5 3S3»e- K 

^©fc£, Ktfjaa*5Hte«ttJ t »;ttaA««E«SH©-|BJ 
ttHtcfevxaifMK*- K©#$C0 s 1 0*ELh£*5» 

fc#oT, ^fy/S 1 0 4 <D$kftZMtcfm&, PB£ 

j#ffi*©jae5tasffi t l-c3m«j**u5. ism*- k© 

c£#-e#ftv\, *©fc«\ Bfl3te»fc«MBffl*7r-f 

T>1RSL©»^lffljBi:«e>*v^*7r'l'^*«»oja 
jB*8Rfflt U"C»9J$^5. Sfcfi, 3 dB «k0 <b±# 

[0106] mm<DWM2\Oi^^m^ 

iaot«$fi5MS^^ h;H:ov^, -2 
[0 10 7] Si\ JW«»*i:*5*i»#u-U i «»- 

ut^/s2oi) . Attttim, tstftUtt 

h;l/7t7-f f-^l- i o t W-f JtWS^^I 30 

[0 10 8] ■¥: Lt, RMSft©^^ h/M6A & M 

2 0 2) o X^n^lA^ #0. 7 nmjy_h©}§ 
£\ ^fy7"S 2 0 3l«fU B2f+?Rgf£IS, KH-a 
ASMffl-CO . 7 nm3^£ & &&&ftlS£fc&mft 
«H*s#fci-5*^, Ar^S 2 0 4 fc^tH-So 
[0 10 9] ^ry/S 2 0 1-CW-aiLfcRM 

Sj£©*^ h/HlA I™; #1. 0nm&lltfo5^ 
Sd»*2WSi-5 Ufyys 2 0 3) „ h/HBA 40 

[0 1 10] — *\ ^7y7'S 2 0 3^*3^T^^ h 
/ViAU #1. 0nm*lt*fcoTfe, ^T^S 
2 0 2 fC&V^-C*^ h/HliA A.»s #0. 7nmiy.Jb 
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£> v ^rs/T'S 2 0 h/l'lA In # 1 . 0 ' 

fcflbfcfctfSfcV^EDFA (Erbium Doped 
Fiber Amplifier) ffl £ UTiiSU-f 5 C t b~^MX$> 

[0 111] LT\ xfy7S 2 0 2W3V^C» s£ff 

h/vBAA« #0. 7 nmU±kte6UM&W£tc\t 
*«MSB3iS#ffi1-5i5»5iD»«r*iJ3er5 Ufy7"S2 0 
4) 0 BStmgiSffl. KW-aEAWiittttBB-J-^Tlcfcfc.o 

^Tt, h /HPS A I ifiO. 7nm£A±fcft5 

fctt*»Ettl8i8 J fiR6ELfc»£\ ^©iSffllcpg^LfcBie 

ut©fflji«r*i-«^#i^— rmmt Lxmm 

4§3i*> Jibfi*»tEDF4:©E««siS»tfc*7rW' 
^*(BS6B©iaa*«^, 3dBiO t>*£ < , ft*:/ 

[0 112] 2 *5J:t«B»«llc^S*3l 

# u-lf M©aS'J^ifet <fc o u-UHgEfc® 

h/HiAi« a^Kji-sji^-cfc, i-tzfimzmM-t 

AH^fii-fiiS^M^-fr-f , *«K*- K©*»*fc« 
[0 113] ISIBR*- KO«ifcllRMSffi 

5rt^T?#5o si o-e*t «t 5 

iJ ^gfi ttiK-Rd* * v ^ v ^5 *J^i Sr*i- 5. 

[0 114] ^Ty7*S 1 0 4^7tfi^7 i S/7 P 

s 2 o 4ic*3^-c, mm^v ^r^m^±c^^m^. 
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$>5 0 

[0 115] ftfc, £JB«fc*iV v tRMSifc0;*?-f;* 
l/^Vi - 2 0 d B i Lt^'i^ h;HI A 1- ©S'JS 

lie a ias tMfiur^ftv-ifSfiiiSraaiJLTfea io 

ifefttf .fcvvfc: 5 0 Lt^ot, fc<bx^7-r^ 
l/^-2 1dB, -2 2 dB#<b£fbt-'f£T£-£T 
h.MBSrJBISU-C'bAv^ -20dB 

(Dm&kttMLxmmvmmkKzx^? h/wtzzti 

?tlQ. 7nm, 1. 0nm±H/£<45. © 
^MoJSJaR*- KSrRKfc-eSSftfeff- 1 9 d B, 
-l 8 dB^i LTt>av\ 

ftS*^ K/HBI40. 7nm, 1. 0nmlHt< 20 
-5*^ h/HB«fti£W:, Ell 0 Id^ LfcPJ)£gtt^£ 

[0116] mm<DrM3) otrtc, c^ig^njg 

[01171025 tt, rO»WO«IO»*3-efc6 

^flcu-if*^a.-/u©*j«*^i-flliii»fiiiBI-ea!> 

5o 02 5l£*3V^t, ^©^l'-f^^a-/Hi 1 30 

±atufcsafio»*i-e*LfciN»fti'-if»i-#iS 

a-zKOffftat, Cu-W-£-&#^«fcoT^/&£ 
;ftfc/<y*-i>3 9©rt»jSifi±K, iag^Sfii: L 

t©^fit^a-/V3 8^gBfi$tl5o 'OUT" at* 

i^-/U3 8±(C|l-<-^3 7/SSgafi^n, c©-<-^ 
3 7±W4b-hv'V^ 3 7 a^gag^tLSc ^/^x 

B3 l©iaft±#l^J:5*fiK*'r^*l»±-t-Sfcft, 40 

t- 3 7 a ±-e&o-C\ ^Ifr^-tll3 1 
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ftw- 9^*3 lo»««E«r±#$*Stfieo'C. t 
- Yi/y? 3 7 aOiai^Ti^J;^:^!^-/^ 
-/V3 8 fcSS«-r 5. d <D «t i KW&Mm&ft oZkiz 

^Hfis z-hi/y? 3 7 a&VJ FX-MifcZiri 

[0 118] ^<-*3 7±fctt, ^#1^-111613 1 
*J«fctW— S** 3 8 a SrEfiLfct- hi^* 3 7 
a> l^yX3 2, ^it^^y* h^Vtf- K3 

6d^sae$ti-5c 3 ii»e>a*f*^fc 

V— 11^X32, 7>fyu-^33, 33«t 
tfS&2i^;*3 4«:^U 3t7r^3 5ilciK$n 

3 5lC^^$tl5 0 fc*5. *=-?7* K3 

[0119] ^-e, i©^s*i'-f ; t^a-^t 

ffi©#^SBn 0 n# £K «t 5&#tM "9 

A7JLft^«fc5l^ ^ifr^-tlt3U*7 7^^ 
3 5irWKl:7^yi/-^ 3 3£#£$irt^5„ ^© 
T-f y 3 3[rfi, 77^^1/-T-fy^i^ 

i'— 'f^a-zi'i**!), -iy^^y 
S0fitt*ft#g-e4<. /M©fi»#i7^vu- 

^Srfflv^ctds-ef Sfcfe, ^fB^ig^ (R I 
N) T^y J; 5f?A4g 

[0 12 0] 4fc, *77>r^3 5jffiffil-*3tt5S#tM 

AcJ6, ^677^^3 5(Diffiffitt3tffllt^lS3l-»L'C^«) 

/^3 5Wffiffi^fei^^i-5^i:T, *77^^3 5 

[0121] ^jteo^ffi3t?ii, mmomwiiv 

mSL3iJfittCO^^X- 1 3 dBWT^L<(4-2 8 dB 
&T<DMZGi-Z> 0 JgrOfc*, -13d»T«i^3d 

fctfBTti-C, -2 8dBEiTO^ffif®3t77^^ 
[0122] (HffiO^®4) nm<DWMA{Z. 
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tuft, ±&i,it&M<oim3\zmLiz!mt*i'--?* 
[0123] m2 6ix z<D%w<Dmm<oMm4x*h6 

^*tfcl£g{4, WDMilfti/^rA^fflV^^5 0 02 6 

-^~J=l-;VA 0 a ~4 0 d SrfflV^fcflWfci: ftotV^ 
S„ 

[0 12 4] ^iftlz-ft^-WOa, 4 0b 10 

- KSrw-rs ^-nzmmfttiwy? 4 1 a mm* 

^l^iz-ff-^-zHOc^ 4 0dlt {IS 

t5l/- F*fcfiS£-J*#:79 4 1 b(^ttl^-r5o 
X\ iji^flcu— if *i?a-;V4 Oa, 4 0b 

3.-/W4 o c , 4 o d mzmtz u— tf*», 

1"3u-1fft©i&S£:H:&45. -Hfi, 20 

a, iib^x^xumfoftmmmztitcu-yftt 

[0 12 51^^^74 18, 4 1bi>E)W* 
£tbfc, MSSf^^of^-f^S, WDM*/? 
4 2tC«to-C^*$tl, ^StltU-^fi, WDM 

*7°7 4 5&frvxy-?ymmft<D®&ytt Lxmmm 

7^yi#tl£ft5 0 _ 30 

[0126] m<m^y7^(^4 4ft\Z&^X 7 

ZtXtcm^ft tt, WDM*7-74 5*5i; 

t/T^yu-^4 6£^LT*^7te#gEffl7J7 P 7 4 7 
tCA7j£ft5o ^-^7fc5>SEffl*y74 7(4, gffitt* 
7fc©-g|5£«P(eI8§ 4 8 fctttfj U » 13 

[0 12 7] $IJ«SS4 8f4, A*S*tfc-»©»«fll 
#ft*fc£fc#¥»#^-ir*S^-*4 0 a~4 0 d 

(B^iPUflflf^WilWti 45 J: 51^7^- K/< s> * 40 
[0 12 8] C©^cDr^tUt^L/c 7 
f c ^U-f^-^a-/V4 0 a «t 9 IC LTV> 

5c 4*5, ±3fiLfcJ:5l-. #^u-f*^ a -^v 
4 0 a~4 0 dli, K*WLTl^5fc 
ft. {H»1H(Sy*7 7-f/^S:Jfi<-*-Siii:*«-Ct5. - 

[0129] 4*5, El 2 6 EC* Lfc7 ^^»«»-Cr4, 50 
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4 1a, 41b Srffll^-C^Sl&l, El 2 7 
1^1" «£ 5 {C^ft^— 9-'^v 5 ^-/V4 0 a , 40c«> 

M*7 P 7 4 2l^m^1-5J:5(-tTt>J;v\ -©!§ 

£ x if^-^a— /W4 0 a , 4 0 c CQ{I$ffi 

^rr-W4 0 a , 4 0 c (4, fcflfcOJBSi**- KSr 3 * 

£#-c#5 0 :m:<l:ot, «lf*i7 7^^5 it>* 

[0 13 0] tf^^a-^4 0 a~4 

«ifi8*-K#4, 5#lc45i, ft£4fitt 
«77^f^5 l©S$^M<45fcft, 7-^y*S*l 

<4«K 7^77^ X|iJ:o-Cfll3te« (DOP : Degree 
Of Polarization) #*£<40, «&#14&4<-f 

^^1^49, cnic<£oTt>, 7^ymm^(Dffi 
m\kk>bmt t %-mim-t 5 r £ #-et 5. 

[0 13 1] Sfc, ±S6UfcHJfi©Jgffi3i9SW-r5^ffl 

/HcltL-CffiMSftSJtW (RIN) *ft«-*-fi£i#T? 
5c 

[0 13 2] ^<D7^^i|tS§itf(4, 77^'< 

xXM&tttm^xh*) , #^&rtK««W4tt*S£ 

[0 13 3] ±JELfcHJ6ojgffilo*a|fl£U 
-f-'^fifi, mSLMftl-o^T- 1 3 d B jy,Tt> L < 
tt-2 8 dB^T©ffi^W-T5o ^©fcft, «J6co^ 

iB4icj8v^T*a*!9 j 3 d B3ga#?ti-5»^i-ttaa 

Mftit*- 1 3 d BWTT l fc5^3i^*:^-1^*^®^fflv^ 
■CK^y /U7V«^*££fc»*W- 5- fc*«T?# 5 0 
Sfc, *^J£©^S4(rfcV^T7t , 3m^^[5^A,t'#?£ 
L4l^-C 1 LmSL3SSi*^-2 8 dBKTffcS^i 

■tZZk&X2Z> 0 
[0 13 4] 4*3, El 2 6*5^^1212 7 [C*Lfc7^y 

Sft:^-f^^a-/V4 0 a~4 0 ddSS£Lfcjafi* 

5r(U77-r5fcft, trrf®mttxh<>xi>. M^mfe 



(18) 
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[0135] tct 0 2 8 fi, mf^ShE^^^ffl 

Lfc^^^±ii'i^©*^^*i-^Di/^i2i-efo2> 0 02 

8(^Lfc7-**Vlftg^ti, El 2 6{I^Lfc7vylitI 
§g^WDM*y94 5' £7M yi-—*4 3©i£l§('5§: 
ltTV^ 0 C©WDM*^7 4 5' ^apftu— f 
*^a-;V4 0 a~4 0 d, M$.'&J$%77 4 1 a, 4 
1 bfcit>'WDM^7'7 4 2C-t*l/ j eit#rt;Lfc*3M*S 
U— iF*S?»-yU4 0 a ' ~40d' , 10 
4 1a' , 4 1b' *5«fcl*WDM#:/5 4 2 ' SrWLfc 
®K#SH*£;}t, WDM*^74 2' /S^a^^HSKl 

©J&£\ ijtigft^— 5>:*-/U4 0 a ' ~4 0d' 

[0 13 6] Ntftlc, 02 9fi, im*Bfi*S;4raiffl L 
fc7^^1i*IS©#t^Sr^-r^t3y^E|-Cfe5o 0 2 9 

CWDM*7"74 5' SrT^ 3 0jfi#«wK*t 

T^5o :©WDM*y74 5' Uli, ^ 
i? a -/V4 0a, 4 0 c^iO'WDMTJT 0 ^ 4 21^-^tt 
^tbMJ^LAc^^^-^^^-^4 0 a ' , 4 0 
c' *5«tt>*WDM^y5 4 2' Sr^TLfciaiSjJSffltt* 

wdm*^74 2' a»&a**nsBfi*tft#* 

{^W-f^a-zMOa' , 4 0c' Ji3zfiLfc^ 

T^Sfc©, RiN^h$<> tft;fr»Sfc&*ttfc:fr.5 30 

[0 13 7] H3 0f4» K#GlBfl#a*SUB t 

fc7^^*I^M*^-ry'c i j/^[2lT*foSo HI 3 0 
fcjSLfc^VtfHBStt, El 2 6l^Lfc9^^«MB« 
©fflffiSIt, 02 8l:*UWDM*^74 5' , 
U— 1f*i?» — /V4 0 a ' ~4 0 d ' , Mjg^7J7°7 
41a' , 41b' HXXfWDM^J-fyA 2 ' 

V— f=Z\>3-— /W4 0 a ' ~4 0d' (1, .hill Lfc^JS 
©Jgffi 3 fcj&»!8»5¥*flei— if ^ v^-^ffll^TV^ 40 

[0 13 8] El 3 Hi, S*lftlBfi^a:S:tRffl 

Lfc7^>^I^^«^^^1-^oy^l2l-Cfo5o 0 3 
l l^L;/c7^yif*I3Sfi, 0 2 7 tea* Lfc y^vmt 
SCS*:, 02 9i:^LfcWDM*7*74 5' , ^ 
|l/-f^-;V4 0a' > 40c' *5«fctJ*WDM# 

7*74 2' &xmmtmx%hi&k%:ft 

5o C©:®£\ ^iftV-t ,; t^-/V4 0a' % 4 0 
c' 14 % ±5EUfcm6o^ffi3^d»*»S^aj[#:u— 50 
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v^-A^fflv^TV^fc©, RlN#'h$<, Hi^BiE 
[0 13 9] fcfc, ±^L/cfI^BI2^fo6VMi3X^ 

#fi«J*L*8 0 0;im5fci*£1-5i:, ±aLfc«t5C 

[0 14 0] ±$Lfc0 2 6-0 3 lte^Lfc 7^ 
ffiSStt, ±J£LfcJ:5^WDMiifll">^^A|caffli-« 
5. 03 2(1, 0 2 6-0 3 lK^Lfc?^ 

[0141] 03 2 tefc^T, *«©a6fi«T x 1 ~T 

6 0iaoUiSJn, 10©7t77-f/<6 5£ft*J$ 
ix5 0 CL©3t7T^^6 5©^^S§±l-liv 02 6~0 
3 lK^Lfc^^^lffiStStJSLfcttftO^vyJtB 
3g6 1, 6 3#e»aJXTeilS;ft, SIU:*(t^ 
4riS<i-t-5o - r >f '< 6 5 ±£H5& Lfcffi-*I4, 

3t^ifi«6 4iao-C, fi«C©StfiA.l~a.n©3tm#tr 
fi«©Sft«Rx l~Rx ntegff S4x6o 
/«Cfc\ ft7r-f'<6 5±te»i, ffi&©8kg©ttfi#©tt 
JO, Si «9 (±1 LSr&Cft? ADM (Add/Drop Multiplexe 
r) ! &MfAa*lS«te , t>*>5. 

[0 14 2] ft*3, JbaUfc**©»«4-Ctt, £lfc© 
^ffil^Lfc^ftU-^(aifoSVNtt^J6©Jgffi3 

tf, 0. 9 8 ,im*£©EDFAiaiEffl3teilgi: LTffl^ 
5it* s T?#S©l4W?3^t?feSo 4#te, S)|23t©ED 
F*T©£i£llMWMKkmHK+kmK±fcfc5J:3* 
E D F Afcfe^Ttt, fkWm% 1 

ry*caiCjEHUfciaWfiJ#©«T«:Sj!i*W^«Hli"Ji-S 

[0 14 3] 

[%W(D$hm 6l±KWLfcJ:9K, W*^ l ~ 3 *3 «t 
t>*6~l 3©-?§B^[cJ;n«, K©ft*3teSftflE 
icati-SgSHIW* 1 0 d B«T©*1BK*- K©*«c* s 
Bff£S!cEl±-e*>5«JSi: Lfcfcft. V *T 

[0144] Sfc, H^4, 5*S.tU { 8~l 3©IBW 
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[0 14 5] ftJfcSi 4~i 6©3691fcJ:*Wi. 
1-13 ©vvf *v^d»a»5iN»ftW'- 

[0 14 6] *fc, M*9l 7~i 9©«Wli:J:*Uf» 

i~i3 ©v^-r ti^/j^^^^^-^fi* 
fctt»#S[i 4~i eov^-fii^ti^s^f*:^— 9"* 10 
^a-^&fljita*^ Lfcfcft, tf^y^T^m 

[0 14 7] Sfc, »*«2 0-2 3©|gWcJ:*uf, 
H5S«*- K©***»«^»i-5S^lft^ 10dB« 

&2H-s„ 20 

[0 14 8] Sfc, W*3®2 4©|6WIC«tixtfs »a« 

y a>t ym%L<Dm4L<D%m t immm^^-r at 

to, JSlgRS*^* h/W©RMS?£©;*"<;7 h>M@£$!l 
■fa. 

[01] SHt©^«ltci»a»Si|£i»(t:u-1fS£«o«Jfi 
£^-fIEffi0-efc5 o 30 
[i2] ^0^fcitaa»a»5^#i'-tfSS110*J6 

[0 3] HJfe(D^fl|l{^^5^^^-^gO|ga 
&^£^-f^5£0T-;fca o 

[04] Wo»ttl^*3V^-Cia*f«Hf-ofll3So--fliJ«r 

[ia 5] %m<Di&m i^a»i»5 ¥*tti'~!riM©«fi 
[06] nMoj&m 1 ttev^Tigijf*^©**©^©^ 

5r^-f|2]T*&6o 40 
[0 7 ] |gj»f- K©ft*3fc&ftl::*r-r5ibHi£a s 1 
0 dBKTfc K<&**#1 4*^*5^ 

[EI 8 ] 3§j»e- Kroft^MfitSiH-SS^tt* 1 1 
0 d BfitTirftSJBliK*- KO*tt* 2 0*^:46^ 

[09] 3§J»e- K©***3ftfifc*H-5SBMtt3iS l 
0dB£tTfc*5«S«*-K©*«dS6*iJfc5** 

[010] «ca!S«Jt©«i&iS«©#3S«:*+«3*:Htf 50 
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[01 l] 3t»a©»[:i:»a3IAJtoHffSr*t^5 

[012] »iait*- K©***aMElc#i-6SS^II[^ 
1 0 d B«Tt4S«iBK*- KO*»t*fL!Mlfifci 

[013] ttA««Ett«:*fl:$*fc»^0»««*- K 
o***»«^*H-5^i[a J l 0 dBEJlTfc«5*« 

[014] #i»#^-1f«1l©a«*:*ft**fc»^© 
3S»*- Y<DML*.%Mmz.tt1rZ>m$m i l o d bea 

[015] DSFSrfia6ffl367r>f^iUfc»^*3V> 

t, d s f rt»^*sv^-c»*^ y /u7 yf&aa^-r a 
«£©nifif (x) rtttteafei-s u— if*©* 

[016] *lfi©»IBHc*»*»***fr^-1?«tt*»e) 

toa ^-^©^aftatSiH-saiaR*- k© 

ft**3WI©ltg (x) fc, *-K#SK* 

[017] DSF^{c*j^T^yy/v/ryS!cSL©i§4 

fcB&lbrS*- K*»*^a-r5fc»©^77-Cife5 8 
[018] DSFtI457r^^A 1 7r^^B^t: 
2 0 0mW©Wf)t^l$tti^ 

[019] DSFiS4577^<A, 77'f^B^I: 
±mm& l 0 0mW©i'-f*S:6SHfcji^i:R 

[0 2 0] e«ffl*7r-f ^©^BTffiSi. i&Kft* 
[02 1] eafeffl*7r>f^©*3ttlWBiafc. <fc!>#* 
[02 2] Ma**'** h/HCOV^-C. - 2 0 dB© 
t © Zmir ? y 7 V k a . 

[023] mm<r>wM2^frz>*n&^— fmmom 

[02 4] H«B©Jgffi2©«^J^d^5¥a|*^— 9 s 

[02 5] ^Jfi©Jgffi3^^d»S^^^— fr'*^*- 
/V©M^^1-ttffi»fE0t i fc?>o 

[02 6] 4 tcd»i»5*7r>f 

[02 7] SI*©3i5«i4(ci»i6»5*7r>f^i(Mi»©(6 
I«*f7*0^i?fc5 o 
[0 2 8] |tlS©Jg*4lc*^53t7r>f^*«flS©* 
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§§©f#/&£^1-7D y^H-C*>5. 
[E12 9] B2 8fc*lxfcft7r>f/<«B«0£JSOT«: 

[03 0] ^©^tUf^^^r^^I^^ 
i«-CkoT, B#|fiflBfl^*»fllLfc3fc 7 r>f'<« 

[1213 1] 0 3 0S^L/c7fc7 7^ii'l«^J£ffi# i J£ 
^1-7p.>^-Cfe5o 

[03 2] *lio»ti4ti»a*5*7r>f^*««t:ffl io 
i^fcw D Miiff r A ^t^oy^B-C 

[«F#©lllW] 

1 n- I n PSt 

2 n-InP^y77i 

3 GR I N-SCH-MQWftttJi 

4 p - I n P^-i— »M 

6 p - I n P ? 7 v KJI 

7 p-Ga InAsP^^^H 

8 p - I n P7'o y*yfm 20 

9 n — I n P 7 p y^WM 

I 0 p«g| 

I I Mnmm 
1 3 m&t&i- 

1 4 £&MlRtt§l 

1 5 mmmm 

1 e 

17-19 i§»^-k 

2 1 

2 2 ^gftl— lF§g« *30 
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2 3 RWjfeSlfc^S 
2 4 61^*77^^ 
2 5 TJjftSJfcW 

2 6 

3 1 iN»flcu-fSI 
3 2 uyx 

3 3 

3 4 Vl/X 
3 5 ft^r-f 

3 6 ^=.97* K^-Y ;t— K 
3 7a K—\>i/*s9 
3 7 * 
3 8a 

3 8 ^fit^a-zl/ 

3 9 /<y4r— 

4 0 a ~4 0 d ^^u— ^^-^3.-/1/ 
4 1a, 4 1b fiKM*7°7 

4 2,4 5 WDM*7*7 
4 3 7-T V 1^ — ^ 
4 4 iffl>§ffl7 

4 e r-r y ^ 

4 7 * = *tt#6Effl#7 , 7 

4 8 mmiHiis 

so m^yttuij? r 4 '< 

5 l fiHfcfl5flM*7r-f'< 

6 0 
6 1 

6 4 ft#afc$& 

6 5 1f7r4'< 
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